The objective of the study was to identify factors associated with negative patient experiences with Essure.
INTRODUCTION
In 2002, the Essure (Bayer, Whippany, NJ) device was introduced as a hysteroscopic sterilization technique in the Division of Minimally Invasive Gynecologic Surgery, Brigham and Women's Hospital, Boston Massachusetts (Drs. van Limburg Stirum, Clark, Lindsey, Gu, Einarsson, and Cohen).
United States. The 4-cm-long flexible device consists of outer nitinol coils and an inner component of polyethelene terephthalate and stainless steel. 1, 2 For the sterilization procedure, a device is placed in each fallopian tube transcervically at time of hysteroscopy. This results in tubal fibrosis and occlusion of the proximal fallopian tubes within 3 months. In comparison with laparoscopic sterilization, hysteroscopic sterilization does not require abdominal incisions or general anesthesia and can be performed in the office setting with a quick recovery. This may be of benefit specifically for women with significant comorbidities or if laparoscopic surgery is contraindicated. 3, 4 A 5-year effectiveness rate up to 99.8% has been reported, and follow-up studies demonstrate that most the women who undergo the procedure are highly satisfied. 5, 6 Although Essure is an effective sterilization method, there is emerging criticism about the device and the potential for adverse effects. 7 Because of these concerns, the manufacturer stopped sales in the United States as of the end of 2018. 8 Symptoms that have been attributed to Essure include pelvic pain, abnormal vaginal bleeding, dyspareunia, allergy, headaches, fatigue, skin issues, bloating, nausea, weight gain, and depression. 9 Research investigations have reported a 1.1-4.2% risk of postprocedure adverse events related to the Essure device. 7, 12 Removal of the Essure device is increasingly performed, although may not resolve symptoms in all cases 9, 10 Prior investigations into adverse events related to Essure are predominantly based on subjects who eventually reported a concern or requested device removal. Less information is available about the symptoms experienced by the population as a whole who underwent the Essure procedure and whether certain factors can identify women at higher risk to develop problems with the device. Women who are at higher risk to develop problems with Essure may benefit the most from Essure removal.
The primary objective of this study is to determine whether any subject or procedural characteristics are associated with negative patient experience after Essure sterilization. Understanding these risk factors could improve patient counseling regarding the extent to which symptoms could be attributed to Essure as well as counseling women who want to undergo removal of the device.
METHODS
We performed a retrospective cohort study of all women who underwent the Essure procedure at Brigham and Women's or Brigham and Women's Faulkner Hospital between 2002 and 2017. The research was approved by the Partner's Institutional Review Board.
To identify cases, the hospital's Research Patient Data Registry was queried using Current Procedural Terminology code 58565 for hysteroscopy, surgical, with bilateral fallopian tube cannulation to induce occlusion by placement of permanent implants. Medical records were then reviewed and cases in which the procedure was discontinued because of placement failure were excluded. Cases in which a confirmatory operative note could not be found were excluded as well because these subjects could not be assumed with certainty to have Essure inserted.
Data were collected by both chart review and mixedmode subject surveys. Information that was abstracted from the medical records included subject age at procedure, race/ethnicity, body mass index (BMI), gravidity, parity, years since placement, and indication for the procedure. Details collected about the Essure procedure itself included number of coils visible after insertion, intraoperative complications, use of confirmatory imaging, and whether both coils were placed according to the manufacturer's instructions for use stating that 3-8 coils should be visible at the uterotubal junction after placement. 11 The survey questions were piloted with both patients and subject matter experts. Patients who were being seen in the Minimally Invasive Gynecologic Surgery clinic were given the survey and interviewed by research staff regarding the readability and comprehensiveness of the questionnaire. After incorporating edits with the patient perspectives, the authors further refined the survey questions. This was done over several rounds to ensure the optimal wording and most inclusive survey questions.
Subjects were invited to participate in the survey by mail, e-mail, or phone call. Additional surveys and reminders were sent to nonresponders after 3 weeks. Those who did not reply by 6 weeks were phoned again to ask for participation. The subject questionnaire included three questions regarding satisfaction with the Essure device on a five-level Likert scale that included a neutral option. In addition to inquiring about occurrence, timing, and duration of symptoms related to the device, the survey also requested information about the demographics of the subject and medical and obstetric history (all of which was confirmed by medical record review if possible). If the information collected by chart review and the survey happened to be discordant, chart review was assumed to be correct. The patient's medical history was complemented with information from the survey. Subjects were also asked about their education and income levels, whether Based on the survey responses, we divided subjects into two groups ("negative experience with Essure" versus "no negative experience with Essure"). A respondent was classified as having a negative experience with Essure if they reported dissatisfaction, ongoing symptoms attributed to Essure or had undergone/planned removal of the Essure device. Dissatisfaction was defined as negative response (Ͻ3 out of 5 on Likert scale) to one of three questions asking about procedure satisfaction, recommendation to a friend or if they would do the procedure again if they had the choice. The baseline characteristics of survey responders and nonresponders were compared, as were characteristics and outcomes among the survey respondents who reported negative experience with Essure versus those who did not. Differences between groups were examined t-tests for normally distributed continuous variables, Wilcoxon rank-sum tests for non-normally distributed continuous variables, and 2 tests for categorical variables. A multivariable logistic regression analysis was performed to identify factors associated with negative patient experiences after Essure sterilization, controlling for: age at time of procedure, BMI, gravidity, previous abdominal surgery, presences of pain syndrome and psychiatric disease. Outcomes with p-value Ͻ 0.05 were considered statistically significant. All statistic tests were performed using Statistical Analysis Software SAS®, version 9.4 (SAS Institute Inc., Cary, NC, USA).
RESULTS
With the Current Procedural Terminology code, 310 subjects were found. Fourteen subjects were excluded because the procedure was discontinued and twelve subjects were excluded because of lack of a confirmatory operative note. In total, 284 subjects met the study inclusion criteria. One hundred and twenty subjects responded to the survey, for a 42.3% response rate. Two subjects responded but did not complete the survey.
Demographics and baseline characteristics for those who responded to the survey and for those who did not respond to the survey were not significantly different for any baseline variable which could be obtained from the medical record [see Supplemental Attachment 2] . All subjects underwent the Essure procedure because of desire for permanent birth control (as opposed to need to occlude hydrosalpinx prior to in vitro fertilization, for example). The primary reasons cited for choosing Essure above other methods for permanent sterilization included (not mutually exclusive): "my doctor suggested it" (43.9% in those with negative experience with Essure, 45.9% in those without negative experience with Essure); "I wanted to avoid abdominal surgery" (33.3% and 49.2%, respectively); "I wanted a short recovery time" (33.3% and 44.3%, respectively); and "I wanted to avoid anesthesia (12.3% and 23%, respectively). Intraprocedural complications reported by the surgeon included lack of vision because of adhesions or thickened endometrial tissue in 5.1% of cases and tubal spasm in 1.7% of cases. Seventy-eight percent of all subjects and 80% of survey respondents underwent confirmation imaging with hysterosalpingogram. Two women had a pelvic ultrasound instead of hysterosalpingogram because of contrast allergy or inability to tolerate a speculum. In one case, the device was removed prior to confirmatory imaging because of symptoms.
Seventy respondents (59.3%) reported being very satisfied or extremely satisfied with the Essure procedure. Thirteen respondents (11.0%) reported moderate satisfaction and 35 respondents (29.7%) noted (extreme) dissatisfaction with the Essure. Sixty-nine respondents (58.5%) reported that they would have the Essure procedure again if they were faced with the decision, and 70 respondents (59.3%) stated they would recommend the procedure to a friend or family. Thirty-nine respondents (33.1%) with mean Likert score Ͻ 3 of 5 on the satisfaction questions were defined as being dissatisfied with the procedure. Seventythree (61.9%) respondents were satisfied with Essure. Six respondents (5.0%) could not be defined as satisfied or dissatisfied because of neutral responses.
Seven respondents (5.9%) had already undergone removal of the device at the time of the survey, and 32 women (27.1%) reported that they are planning removal of Essure. Reasons for (planning) removal include symptoms attributed to Essure (56.4%) and wish for fertility (10.3%). Thirty-eight percent of the respondents did not specify their reason. Reasons for removal were not mutually exclusive. The median time between procedure and removal of the Essure device was 5.5 y, with the majority being removed via laparoscopy. A total of five women (71.4%) who underwent removal of the device reported symptom relief after removal.
Sixty-one respondents (51.7%) reported that they never experienced any symptoms because of the Essure device, whereas nine respondents (7.6%) reported only tempo-rary symptoms attributed to Essure and no ongoing symptoms. Forty-eight respondents (40.7%) reported currently having symptoms they attribute to the Essure device [see Figure 1 ]. Additional reported symptoms included panic attacks, cramping or painful hips and breasts during menstruation, recurrent bacterial vaginosis, back pain, cancer, symptoms of metal poisoning, and pain in entire body. Thirteen of satisfied respondents (17.8%) reported currently having symptoms attributed to Essure. Nine of dissatisfied respondents (23.1%) do not currently have symptoms attributed to Essure. Reasons for dissatisfaction reported by respondents without symptoms include sterilization regret. The mean age at placement of respondents with desire for future fertility is 30 y versus a mean age of 33 y for women who did not report ongoing desire for fertility. Twenty of the respondents with symptoms (41.7%) reported having endometriosis, adenomyosis, fibroids, uterine polyps, ovarian cysts, a sexually transmitted infection, or pelvic inflammatory disease. It is unknown whether these gynecologic conditions were diagnosed before or after Essure placement. Thirty-four of the respondents who reported symptoms (70.8%) had used hormonal contraception prior to Essure. Two of these respondents (5.9%) continued hormonal contraception after the Essure procedure.
A total of 57 respondents (48.3%) were identified as having any negative experience with Essure [see Figure 2 ]. Table 1 shows the comparison between the subject and procedural characteristics of the group who had a negative experience versus those who did not [see Supplemen-tal Attachment 3 for all assessed characteristics]. The respondents who reported a negative Essure experience were on average younger than those without a negative experience (33.1 versus 37 y, P Ͻ .001). Higher gravidity and parity were associated with higher incidence of negative experiences (mean of 5.2 versus 3.7, P ϭ .002 and 3.4 versus 2.2, P Ͻ .001, respectively). Similarly, respondents with a negative experience were more likely to have a low education level or income (17.5% versus 37.7% with bachelor's degree or higher, P ϭ .025, and 91.2% versus 77.1% with an income lower than $90,000/year, P ϭ .004). Among the assessed medical conditions, pain syndromes (64.9% versus 37.7%, P ϭ .003) and psychiatric disease (57.9% versus 32.8%, P ϭ .006) were also associated with higher incidence of negative experiences. Respondents who participate in social media groups based on problems with Essure more often had a negative experience with Essure (38.6% versus 13.1%, P ϭ .003). Years after placement, race and BMI were not different between groups. Prior ectopic pregnancy, prior hormonal contraception use, previous abdominal surgery, and procedure characteristics also did not differ significantly.
Regarding respondents who planned/underwent removal of the Essure device versus those who did not, the following characteristics were significantly associated with desire for removal: younger age at procedure (32.5 versus 36.3 y, P Ͻ .001), higher gravidity ( 
DISCUSSION
This study examined factors associated with negative patient experiences after Essure sterilization. Of the 118 respondents, 57 women (48.3%) were identified as having a negative experience with the Essure device. Several subject characteristics were found to be associated with a negative experience following Essure, including young age at placement, high gravidity, and absent history of abdominal surgery.
The present study expands on the literature that searched for predictors of adverse outcomes after hysteroscopic sterilization. Consistent with prior work, 12, 13 our results show a significant association between negative experience with Essure and presence of pain syndromes, including chronic pelvic pain, chronic back pain, migraines, interstitial cystitis, and fibromyalgia, although these findings did not remain significant upon multivariable regression. Inconsistent with prior research, however, we found high gravidity to possibly be a significant factor associated with negative experience and desire for device removal. One possible explanation for this discrepancy is that although previous studies have focused on obstetric history as related to placement failure or postprocedure symptoms, 12,14 -16 we were interested to assess any negative experience with Essure including self-reported satisfaction or desire for removal and these outcomes may not be directly comparable. Regarding the finding that women with a history of prior abdominal surgery are more likely to be satisfied with Essure, it is conceivable that this group of women are more aware of the potential complications and long recovery associated with surgery and thus be more accepting of a solution that avoids abdominal surgery.
Within our study population, the satisfaction rate was 61.9%, lower than previously reported 88%-99% satisfaction rates. 5, 6, [17] [18] [19] [20] [21] [22] This difference may be explained by the fact that our duration of follow-up is relatively long (mean 6.1 Ϯ 2.5 y after Essure placement versus 1 to 5 y in prior studies). There is also the opportunity for response bias given less than 50% response rate or the possibility that the nature of the survey questions introduced negative bias against the device. It is remarkable to note that not every subject who has symptoms was dissatisfied; however, conversely, dissatisfaction may not be solely related to symptoms. In our study, nearly 23.1% of dissatisfied women do not currently have symptoms at- tributed to Essure. Reasons for dissatisfaction reported by women without symptoms include desire for future fertility and sterilization regret. The mean age at placement of women with desire for future fertility is 30 y versus a mean age of 33 y for women who did not report ongoing desire for fertility. This may indicate an age relationship to sterilization regret, as reported in prior work, 23 and highlights the importance of patient counseling with respect to permanent sterilization particularly in younger patients. The importance of patient counseling is also supported by our finding that young women are more likely to have a negative experience with Essure, including wish for removal of the device.
We observed that symptom prevalence after Essure is common (40.7% of respondents reported current symptoms), although it is far from certain that all symptoms attributed to Essure have a direct causal relation with the device. Interestingly, 34 of these respondents (70.8%) used hormonal contraception prior to the Essure procedure, which may mask at least some preexisting symptoms. It has been reported that a pain-generating gynecologic condition is diagnosed in 44%-50% of women based on surgical findings and pathology after removal of the device. 9, 24 Although in our study no significant association was found between negative Essure experience and history of gynecologic conditions, a comparable percentage (41.7%) of our respondents with symptoms reported having endometriosis, adenomyosis, fibroids, uterine polyps, ovarian cysts, a sexually transmitted infection, or pelvic inflammatory disease. Our findings suggest that removal of Essure does not always result in pain resolution. Although we have a small number of respondents who had undergone Essure removal, 71.4% reported symptom relief, consistent with the 53.1%-88.5% symptom improvement reported in prior studies. 9, 10 Kamencic et al. 24 discussed the potential role of social media and its influence on the patient's symptom understanding and demand for treatment. Our results show a significant difference in participation in social media groups reporting problems related to Essure between women who had a negative experience versus those who did not (P ϭ .003). The role of social media in procedure satisfaction deserves further investigation, especially in women who are planning removal of the device to optimize expectations.
In addition, the impact of socioeconomic factors on our patient satisfaction rate should be noted. Respondents with a negative experience were more likely to have a low education level or income. This is in line with previous literature describing the role of socioeconomic factors on health care in the United States. 25, 26 Factors we found to be associated with a negative patient experience with Essure could be considered for use in counseling women who want to undergo removal of the device. It is conceivable that women with these risk factors are more satisfied after Essure removal because they had a higher risk of being dissatisfied with Essure a priori. Therefore, young age at placement, relative high gravidity, and no history of abdominal surgery could be associated with successful Essure removal.
Strength of this study includes the relatively long follow-up provided. To the authors' knowledge, this is the first study to investigate a variety of causes for negative experience with Essure sterilization, which is a more clinically relevant outcome in terms of patient counseling. We also include the results for subjects without symptoms or dissatisfaction, thereby providing a more reliable denominator than previous studies. This study is unique because it provides updated (dis)satisfaction data. Our study is limited to an academic medical center population and thus potentially less generalizable to all patients. Because of the retrospective study design and the use of a questionnaire, the results are subject to potential recall and response bias. In addition, most of the data reflect subjective assessments. Self-selection bias could not have been excluded. Overestimation of negative experience with Essure is conceivable because dissatisfaction with Essure may stimulate participation; however, it is reassuring that the nonrespondents did not differ from respondents in terms of baseline characteristics. Additionally, because our questionnaire was not formally validated, results must be interpreted with due caution. We did not consider differences in Essure designs and a third-generation Essure model has been employed since 2007, 14 but because the material of both designs are identical and the difference is minimal, it seems unlikely to have caused major differences in outcomes.
CONCLUSION
A patient-reported negative experience following hysteroscopic sterilization is common. Symptoms attributed to Essure include pelvic pain, dyspareunia, and vaginal bleeding. Nevertheless, dissatisfaction with Essure is not always due to symptoms. Young age at placement, relative high gravidity, and no history of abdominal surgery are factors associated with negative experience after Essure sterilization. This information could be considered when counseling women who plan removal of Essure because it is conceivable that these factors could potentially be associated with successful removal of Essure, and could be useful for development of future hysteroscopic sterilization techniques. When introducing a new sterilization technique, long-term follow-up and assessment of multimodal patient outcomes should be considered before introducing the new technique on the market. Further studies are required to confirm degree of symptom relief with removal of the Essure device.
